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Hr. (Amended) A Pb-free solder "comprising a ternary eutectic 
^7 composition consisting of at?out 93 .6 '-weight % Sn-about 4.7 weight 
% Ag- about i/7 weight % Cu having : a melting temperature of about 
217 °C wherein said compo sition, promotes- f ormat ion of intermetallic 
compounds t hat improve sold er strength an d fatigue resistance . 
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{Thrice Amended) A solder- joint comprising a Pb-free solder 
solidified i n contac t with an electr ical conductor wherein said 
solder _ com p rise s [including] a ternary eutectic composition 
consisting essentially of about 93 .-6 weight % Sn-about 4.7 weight 
% Ag-1.7 weight- % Cu having a- eutectic -melting temperature of about 
A 217°C and variants of said ternary, composition wherein the relative 
concentrations* of Sn, Ag, and ';Cu- deviate from said ternary 
,y composition to provide a controlled liquid, plus solid [mushy] 
temperature ■ range with a liq.uidus' temperature not exceeding 15°C 
above said eutectic melting temperature, said solder joint having 
a micros tructure comprising beta Sri phase matrix and at least two 
intermetallic. compounds, one Intermetallic compound including Cu 
and Sn and another intermetallic compound including Ag and Sn, 
distributed uniformly in the beta. Sn -matrix phase!, said ternary 
composition and variants thereof 'being .free of Ti, V, and Zr] . 

Is " : ... " 

13-. (Thrice Amended) A solder joint comprising a Pb-free solder 
solidified about copper electrical : conductors and consisting 
essentially of about 3.5 to about' 7.7 'weight % Ag, about 1.0 to 
about 4.0 weight % Cu and the balance .essentially Sn wherein Sn is 
/ present in an. amount of at least about '.89 weight % Sn to promote 
/ formation of, intermetallic compounds that improve solder 
[wettability oh the electrical .conductor's, said solder being free 
of Ti v, f and Zr] strength- and ■ t at-icnre'. T fisisnanro , said solder 
•joint having, a microstructure comprising 'beta Sn phase matrix and 
at least two intermetallic compounds,, .one intermetallic compound 
including Cu a-hd Sn and another intermetallic compound including Aq 
and sn, distributed uniformly in the beta Sn matrix phase. 
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(Twice Amended) A solder joint comprising a Pb-free solder 



r ternary eutectic composition ^lidfeiS"??' ^V^l^ 1 ^ 
/ * electrica l cond uctor and consisti ng of about 4 7 weigh l Aa SkJt 

1 ^^^^^^^ 

W essentially of about 93 w ShK 2 1? IL^ °T P ° sltlon consisting 

weignt * Sn-about 4.7 weight % Ag- 1.7 
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weight % Cu .having a eutectic meicing .temperature of about 217°C 
and variants ' of said ternary "composition wherein the relative 
concentrations of Sn, Ag, . and ' Cu; deviate from said ternary 
a composition , to provide a ..controlled liquid-solid [mushy] 
\ temperature range with a liquidus temperature not exceeding 15°C 
above said eutectic melting temperature and upon solidification at 
least ■ cwo intermetallic compounds/- one intermetallic compound 
including Cu'and Sn and another intermetallic compound including Ag 
and Sn, dispersed in a beta Sh. matrix phase [, said ternary 
composition and variants thereof being free of Ti, v, and Zr] . 
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2-2T. (Thx-ice Amended) In a soldering process involving solidifying 
a molten solder about copper electrical conductors [in ambient air 
or an inert gas cover} , the improvement comprising solidifying a 
Pb-free solder consisting essentially ■ of about 3.5 to about 7.7 
J weight % Ag. about 1.0 to about 4,0 weight % Cu and the- balance 
CI essentially Sh wherein Sn is present in an amount of at least about 
89 weight % Sn to promote formation/of-;. intermetallic compounds that 
improve solder [wettability on the electrical conductors, said 
solder being free of Ti, V;, and , Zr] strength and fatigue 
resistance., ■ said solidified- ' solder ' having a microstructure 
comprising a beta Sn matrix andy.af least two intermetallic 
compounds dispersed in the matrix wherein one intermetallic 
compound includes Cu and Sn and another intermetallic compound 
includes Ag and Sn. 
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03 (Twice Amended) In a soldering .process involving solidifying a 
n molten solder, the improvement comprising solidifying a molten Pb- 
* \ free solder- consisting of about 4.7 weight % Ag, about 1 7 weiqht 
Y 1 <r u and ^ e 'balance Sn inclMi^formlna in said ununified solLr 
i ntermetallic- compounds th ^^Jj^rolv^ golder streng th and farign* 

Ti ~ : ~ : " 

-34. (Twice Amended) A Pb-free solder .consisting of about 3 6 tn 
about 4.7 weight % Ag, about 0.9 to about 1.7 weight Cu and the 
balance sn in an amount to promote formation of intermSallir 
l0 ^nSCnl Si£ r « electricaf ™ndu o? 
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-25 . (Twice Amended) A solder ioint cnmnric^n ^ nu ^ 

aa&a 1 sysr* & ^i- £t IT™ mm 

matrix ^ «t Wtf^TbSTsi 
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